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WHAT IS CLAIMED IS: 

image processing method comprising: 

^ / X 

I a artep <s*f determining a plurality of areas 
arranged \n a predetermined direction on an image and 
each having\a predetermined shape; 

a step o\f calculating a secondary difference value 
of density val\es representing the respective areas in 
said plurality oX areps; and 

a step of judging one end point of an irradiation 
area from said secor\diry difference values calculated 
in said calculating sN 



15 



2 . A method accordi 
comprising a step of deterl 
from a plurality of end poi 
judged in said judging step 



xj to Cl^im 1, further 

in±n£ said irradiation area 
of the irradiation area 




20 



3 , A method accordin 
density values represent 
said plurality of areas 
the respective areas, 



to Cla\m 1, wherein said 
f ng the respective areas in 
are average density values in 



25 



4. A method acpbrding to Claim 1, wherein said 
density values representing the respective^ areas in 
said plurality of /areas are medians of density values 
in the respective areas. 



m % 
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A method according to Claim 1, wherein said 
density values representing the respective areas in the 
plurality of areas are averages of densirty values at a 
limited nutaber of points in the respective areas. 



10 



6. A method according to Claim J, wherein said 
density values Representing the respective areas in the 
plurality of are\s are medians of density values at a 
limited number of ^points in the respective areas. 



7. A method according to Claim 1, wherein said 
density values representing the respective areas in the 



L 



15 



plurality of areas are oalcul / ated using integrated 
values in a predetermined ^di/rection of pixels in said 
plurality of areas. 



20 



8. A method according to C\aim 7, wherein said 
density values representing the Respective areas in 
said plurality of arejfs are obtained by smoothing said 
integrated values « 



:eas an 



^^^^-^9. An ima^processing method for \ extracting an 
irradiation area rri an input image, said image 



processing method comprising: 



25 



a step of detecting an irradiation end, based on a 



density distribution 



in each area, for a plurality of 



areas in a desired direction in said image; and 
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\a step of evaluating the result of said detection, 
based V>n the result of irradiation ends detected for 
each ofXsaid plurality of\areas. 



10, 
detection 
values . 



method according to Claim 9, wherein said 
i Vqlit^ usii 



carried 



Lng secondary difference 



11. A method according to claim 9, wherein said 
10 evaluating step \s to judgd^tfhether said result of the 
detection is correct or jtfot, using a variance. 



an qfoject area in\an im^ge includes an irradiation 
15 area, said method cfimprisung: 

a secondary difference value acquisition step of 
acquiring secondary difference values from one- 
dimensional image data! of saifi object area; 

an irradiation end extraction step of extracting a 
20 coordinate of an end point of saYd irradiation area 

from the secondary difference values acquired in said 
secondary difference v^alue acquisimon step; 

a comparison step of comparing rche coordinate 
extracted in said irradiation end extraction step with 
25 a coordinate of an eAd point of the irradiation area 

included in said image, said coordinate peing obtained 
preliminarily ; and 



L2. An imate processing method for judging whether 



* * 
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aYjudgment stepiof judging whether said object 
area includes the irradiation area, based on the result 
of the comparison in said comparison step. 



10 



13. A i\ethod according 
j udgment s tep\ compri 
object area do&s not 
the coordinates >are 
judging that said\ob 
area . 




im 12, wherein said 

udging that said 
rradiation area, if 
other, or otherwise 
includes the irradiation 



15 



20 



25 



A method according to Claim 12, further 
comprising an accumulated image data production step of 
producing projection of s^id object area as said one- 
dimensional image data, 

wherein said iorradiatioh end extraction step 
comprises a step of Icarrying out processing for the 
one-dimensional imade data obtained in said accumulated 
image data production step, 

15. An image processing method ¥or judging whether 
an object area in an in\age includes a\i irradiation 
area, said image processing method comprising : 

a coordinate indication step of providing an 
indication of a plurality of rows for which one- 
dimensional image data is\ to be extracted\f rom said 
object area; 



4 



10 



15 



20 



25 



- 68 - 



f f erence 



coordinate 



extraction 



success 




coordinates 
extract 
an 

average 
storage 

coord 
coordinate 
included 
preliminari 

obj 
resu 



Ltion step of 
the one- 
according to 
:ion step; 
extracting 
Lation area from 

in said 
step; 
storing the 
end 

ring an 
in said 



f i: 

sa] 

if the coordinat 



s are close to each 



average of the 

with a 
ation area 
being obtained 

whether said 

, based on the 
on step. 

wherein said 
judging that 
idiation area, 
or 
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\ 



\ 

irracKLation are 1 



ng that said object area includes the 



17 

comprising 
based on theVre 
judgment step, 

wherein saiS 
variance acquisit 



\according to Claim 15, further 

judgment step which is carried out 
iof the judgment in said first 



ond judgement step comprises a 
tep of acquiring a variance of 
the coordinates stoisec| in said storage step, a 
comparison step of confparing the variance obtained in 
the variance acquisitiDt* step with a predetermined 
value, and a judgment steb of judging whether said 
object area includes t^ie irradiation area, based on the 




result of the comparison in the comparison step. 

18. A method according to Crsaim 16, wherein said 
second judgment step comprises a step of carrying out 
each of the steps when skid first judgment step results 



in judging that said obj 
irradiation area. 



ict area does not include the 



19. A method according to Claim 15, wherein said 
irradiation end extraction step comprises a step of 



carrying out said extrac 



tion of coordinate, \based on 



the sign, either positive or negative, of a 



difference value of said 



imary 



one-dimensional image\ data. 
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>0. A method according to Claim 15, wnerein said 
secondary difference value acquisition step comprises a 
step of carrying out said acquisition of /the secondary 
difference Values from said one-dimensional image data 
sub j ected to ^smoothing . 



charact 



ilating 



n 



21. An imag 
coordinate indicat 
calculation of chara 
dimensional image data 1 
calculation step of cald 
quantities from data of tli 
coordinate indication st 
step of extracting an en 
the characteristic quantities, 
characteristic quantity calq 
storage step of storing cooy 
extracted in said end poi 
angle indication step of 
rotation axis onto whic 
end point storage step 
quantity calculation 
the end points store 
onto said rotation 
rotation angle in 
storage step of s/toring 



method 



ind 



quan 



project 



omprising a 
ing a row for 
ities of two- 
ristic quantity 
d characteristic 
ndicated in said 
nd point extraction 

ect area from 
culated in said 
i\n step, an end point 
of end points 

step, a rotation 
an\ angle of a 

stored in said 
L accumulated 
rojection of 
rage step 
ca\ted in said 
( ed quantity 
onto said 



lati 



dinates 



extract 



eating 



end 



projected 



calculate 



end 



the angl 
tep, an 



quant j 



rotation axis, ^alculated in said accumulated \ quantity 
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ilation step, and a rotation ang 



calc\ 

judging a rotation angle of "the ofcr 
project: 
storage st£ 



quantity stored in sad 



e judgment step of 
ct area from said 
accumulated quantity 



22. A met 
start point of s' 
points stored in 
projected is placed 
less than a fixed de 



id rotat 



id e 



21, wherein a 
is onto which the end 
point storage step are 
a barycenter of image data not 
ty value. 



23. An image process^^ng apparatus comprising: 
means for determining \ plurality of areas 
arranged in a predetermined d\rerftion on an image and 
each having a predetermined 

means for calculating a sefcc>ndary difference value 
of density values representing/ the\respective areas in 
said plurality of areas; and 

means for judging one erid point df an irradiation 
area from said secondary difference valu.es calculated 
by said calculating means - 



24. An image processing apparatus for\^xtracting 
an irradiation area in anf input image, said\ ^.mage 
processing apparatus comprising: 

means for detecting an irradiation end, \bhsed on a 
density distribution in' each area, for a plurality of 



Of 



4 
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areas in a desired direction in said image; and 

oneans for evaluating the result of said detection, 
based \jn the result of irradiation ends detected for 
each ofXsaid plurality of Areas. 



10 



15 



20 



25 



25 . Ar\ image processing apparatus comprising 
coordinate indication means for indicating a row for 
calculation of\ characteristic quantities of two- 
dimensional image data, characteristic/quantity 
calculation means\for calculating said characteristic 
quantities from dat^ of the row indicated by said 
coordinate indicatioA means, end point extraction means 
for extracting an end jaoint of aiV object area from the 



characteristic quantities calculated by said 



characteristic quantity ce 



/ 



^ai 



\ 1 1 

z 



ation means, end point 



storage means for storing coordinates of end points 



extracted by said e, 
angle indication m 
rotation axis onto 
end point storage 



d point/ extract ipn means, rotation 
ing an angle of a 



ans 



indd 



means/ 



endS^points stored in said 
are projected, accumulated 



quantity calculation means for calculating projection 
of the end points stored in said endv point storage 
means onto said rotation axis of the\ngle indicated by 



rj/e i 



\ 



said rotation angJie indication means, accumulated 
quantity storage/ means for storing a projection, 
quantity onto said rotation axis, calculated by said 
accumulated quantity calculation means, and rotation 



* 
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anglse judgment means for 
the object area from s 
said accumulated qua 




ng a rotation angle of 

on quantity stored in 
"rage means. 



26. A\storage medium storing a program for 
carrying out\an image processing/ routine comprising: 

a step o£\ determining a plurality of areas 
arranged in a piivedetermined direction on an image and 
each having a predetermined sl/ape; 

a step of calculating a Secondary difference value 
of density values representing the respective areas in 
said plurality of areaa; anc 

a step of judging orie jend point of an irradiation 
area from said secondary difference values calculated 
in said calculating step. 



27. A storage mediuiri storing a program for 
carrying out an image prbcessing\ routine for extracting 
an irradiation area in an input linage, said image 
processing routine comprising: 

a step of detecting an irradiation end, based on a 
density distribution In each area, foij a plurality of 
areas in a desired direction in said iiftage; and 

a step of evaluating the result of said detection, 
based on the result /of irradiation ends detected for 
each of said pluralAty of areas, 



10 



15 
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ram for 
comprising a 
a row for 
ies of .two- 
tic quantity 
characteristic 
indicated in said 

nt extraction 
object area from 

n said 
step, an end 
coordinates of end points 
ion step, a rotation 

an angle of a 
ints stored in said 
d , an accumulated 
ating projection of 
oint storage step 
e indicated in said 
accumulated quantity 
n quantity onto said 



rotation axis/ calculated in said accumulated quantity 

igSLe juc 



calculation step, and a rotation ang 



idgment step of 



judging a rotation angle of the object area from said 
projection/ quantity stored in said accumulated quantity 



storage step. 



^7 



nub 



